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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a fuel cell system that can optimally restrain total running cost 
SOLUTION: A control 600 determines cost Ce, when consumption power in a domestic electrical load 400 
is obtained by purchasing from a power company (S102), and finds a cost Cg, when the power is obtained 
by non-utility generation using a fuel cell 200 (S104). When hot water is supplied (S106), control further 
finds a cost Cgb incurred, when hot water is supplied to the hot-water supply target 500 using only city 
gas (S1 14), and determines cost Cgbc incurred, when hot water is supplied using at least waste heat from 
the fuel cell 200 (S1 16). When the cost of Cg+Cgbc is lower than that of Ce+Cgb, the control 600 supplies 
the power from the fuel cell 200 to the domestic electrical load 400 (S1 20). When the cost of Ce+Cgb is 
lower than that of Cg+Cgbc, the power from the power company is supplied to the domestic electrical 
load 400 (SI 22). 
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[0 0 7 4] 



V k [m 3 ] = Km 2 v X £ (FkiXDT) 



(1 1) 



# 



(9) 
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z<Dwmi,tzmiziftm<D@imtf*&vk [m 3 i & 
%>tfiif*zm^xBMm.m2 o otcji^g^m^ 

*T9r£M£i9, lil^ffiffllMXk [kW 
h] £g£ h : Cg [R] ^ (1 2) K 

[0 0 7 7] 

(1 2) 

[008 1] ^^s/y^S 1 0 SXi^ 6 0 0 12, 

^f^SlO 2T^fefc^^l±^b^A{-ctoT 
8^9 ^iH^L^^CO^^ h (i&*l#|ffl<Z>:3;* h : C 
e [R] ) ^f^/S 1 0 4 T^i6/cMSft2 0 

otc^g^m^o-ciii? t{&feLfz.m£>(D=<* h 

(m*l#m<D^X b : Cg [R] ) £it$&LT, 

m# (&m&m) (D^^hcg [r] ^a*, ^ (a 

^J^±^b^A) O^hCe [R] <fc 9 t>?c^#^ 
(Cfl ^(13) (d^oT, wiw^y *^;y 
fAMSt^y U— 77y^RLYaSrONCU ^ 

Yb^OFFtC-T5 y~fS 110) 0 

[0 0 8 2] 
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[0 0 7 5] irt% Km2v(l ^/t-gc£:t 

(2ot, (D&mi^&'t z>tztb <nmkx &> 

So 

[0 0 7 6] IP*>, r<D»UU^:ia*l»Pfl^ffiffi^ 
iVk [m 3 ] efeKSl 0 0-CtSrfT^S:ac«b«S 
St»2 0 0t?i$MS:ff5lti:J:oT, BfriSL*: 

a^i^rrasMxk [kwh] &m?<mc 1 &m 

Cg [R] =Kgl+Kg2XVk 

[0 0 7 8] ::x% Kg m, ii^i^^^^cog 
[0079] :ht, Miffiiase^tiao 

[0 0 8 0] SctC. filJffl)Si$6 0 OH, ME, §^f*9Tr, 
ms^^co^^5 0 O^^^tL-C^^^^^ 
^J^L Ur^S10 6) , la^^^TV^^V^m^ 

r^/sios^nd^ f^^^nrv^^^ 

T^Sl 1 4tCittPo 

IF Ce^Cg THEN R L Y a =ON, RLYb=OFF (13) 

[0 0 8 3] K*H-> M# (tA^i^b^iA) <D=i LYa^rOFFlCU ftmM<D y ^4 y^B IcMS 
-XhCe [R] (D^K t&'zmm <^^^ hCg -r^y ^77^^RLYb^ON(Cf6 (JXt^^S 
[R] J^tS^*^-*! ^(14) fd^oT, JR** 1 1 2) e 

).y ;y^A[;i*tJ£i-3 y U—^^^^/R [0 0 8 4] 

IF Ce<Cg THEN RLYa=OFF, RLYb=ON (14) 

&tToT£>ibi\ mMmm2 o o <Dmm&mmxz &\,^ 
^Afcj;or09*^fcti^-r5o $M£G6oof3:, 

[0 0 8 8] ffrj#p£|5 6 0 0lt , *&»tC^S*f» 
t:Hb [kca l/s] £:^#U I^IiHb [k 
c a l/s] ^rfr^^^Jffi^^^.to-CM^^ 
CO, ^^^7^fl5TfT^^^«4 : Fb [m o l / s ] 
5* (1 5) «ot»ffit6 0 
[0 0 8 9] 

(1 5) 

[0 0 9 2] It, $«J^6 0 OH, 

m : DT (=1 s e c) fed, j^*{C^S*»ftT^^C0 
ftEft : F b i [m o 1 / s ] &3SfcH U 5£ ( 1 6 ) left 

{^ffl^^fi : vb [m 3 ] ^r^tb-r^ 0 

[0 0 9 3] 



[0 0 8 5] fiu r<^^-efi, sj»«FP6oofi. y 
[0086] sx±&, &mftxmm&&tix\,^£\,^m& 30 

<D®>mx&>Z>o **3, :MI»TLfcb, IU2(D^L 

[0 0 8 7] — *\ S£Sl*3 £ ttTV ^-5 

il ftJ$J£B6 0 OH, S[fiirt-e<OjS&*(c#^-5='^ h£r 

Ur^S114) 0 rcoi:9{c N ^rff;tf^co^£rfiJ 
fflLr*&»*tT5»*i:f4, «Sift2 0 0^l«*t 

Fb [mol/s] =Kh2f XHb 

[0090] r rr% Kh 2 f 11 tBm#*tf>*j*#-e 
[0 0 9 1 ] ftio, ftii:^g/j;StH b [kca l / 

s] h, H^-fr^rstaffi-fe^^boftaije*^ #® 



Vb [m 3 ] =Km2vX£ (FbiXDT) 



(1 6) 



[0 0 9 4] ::t\ Km2vll fltfifi Lfc i: io 0 , 
^»4r«*ttSB (2 0^ i*EE) <o&mz&&'TZ>1t 
$><D&%tX&>Z> a 



[0 0 9 5] »J»SB6 0 0tt, ^O^tHLfcig* 

l»Pfl<^ffiffl^ft C&WiCO^) Vb [m 3 ] a>p>, 



(10) 
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h : Cg b [R] 5£ (1 7) IC^oTgmi- 

Cgb [R] =Kgl+Kg2XVb 
[0 0 9 7] :rt*, Kg lte, ^Lfcirio^. 
l^^^^^S*^^tS^-r5^T^<9. Kg 2 

[oo98] :^ it, w>-fc#*(DZh$:mm-rz> zt\c 

[0 0 9 9] ftiWgG 6 0 0 fi, ttftflttt 20 0^ 10 

* h£##>5 (^^S 1 1 6) e CCOJ: &S£f 

Wzmftm%&$f4 0 0-CC0^^m^?:> #mm?til2 0 0 

Hrec [kcal/s] =MA P ( 
[0102] r r X\ Hrecll #a*tC$*£f®fti 2 

oo{cx<>x^xhtitimm^. m&m&so 2x\b\i& 
i,tzm<nmi\zmmx&>z> 0 ^(d\b\u^mht e cfi, m 20 

»t»2 0 0<omtimM I f c [A] #J;ttf, HI 4 

[0103] 0 or±, tt»tc&B&>i& 

t:Hb [k c a 1 / s] &B*»U ^CO^ftHb [k 
ca 1/s] ^f|5r(i^^^)flJffl(b^^|-m?lil2 0 O^^CO 

^CD^tfi :Fbc [mol/s] t»S(19) [Cfi£o 

Fbc [mo 1 /s] =Kh2fX (I 
[0 10 7] r.CT% Kh2f(t mf^Lfcdr^o^, fB 30 

[0 10 8] :p LT, f&Jt3pg&6 0 0tt, VS-fM% 
H:DT (= 1 s e c) Sl^ JSftK&gfcfBrfitf^tf) 

Vbc [m 3 ] =Km2vX£ (Fbc 
[0 1 10] ::t\ Km 2 vli, TOSfcLfciilSD , ^ 

#><ommxhz> 0 

[0111] mm^e 0 on. r^wttjLfcia* 
i5>w^ttffl^a (%$m<nfr) vbc [m 3 ] 40 

Cgbc [R] =Kg 1 4-Kg 2 X VI 

[0113] Kgiit atris bfc £ £> 9 , 

[0 114] -9 It, «SW««12 0 oa><btf>gS?»«:'> 

[0115] u±<omK>, ^ti»^ntt^§ 
mErt«*«fif4 0 owtAiHti, a^tta* so 
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[0 0 9 6] 

(1 7) 

0 ofrb<Dmf£<Dfr&fflm\^x&m$:fTi 

n ^^§5 0 2(Dwz.£ox&mzn?) m&t. 
m&nt&2oofrh<om&*nmirz>^ amtf^tfu 
mLx&mzn? (bp*>, ^5M5 0 2^^k 

5 0 4©i^*l:j:oTM%fT5) f^Jt^n 

[0100] m-h. *-r. »j»«6 0011 a (is) 

fc«»«S&2 0 OOttWrBSEl f c [A] dg^^T, 
f^ROM (la^^r-f) t-te^frTV^^^ib, 
[HUKfSftft :Hrec [k c a 1 / s] £#;#>5o 
[0101] 

fc) (18) 

[0 10 4] (II, Hb^Hre cOi^ ttWd&X 
*?lft*Hbtt«S3|S|:Sfto2 0 0C0j^^?>lHllRLfcfRftH 
r e clc<toT±-CIB5ri:ds-e#-5©-C, %£m<Dtz£> 

^BftfflrfT^^^SKftF b c H 0ir^5 o 
[0105] KM fc* H b > H r e c <£>4§£\ 1&WiK& 

iftftFb it (19) 

[0 10 6] 
[b-H r e c) (19) 

ftcft : F b c i [mo 1 / s] £»tij U ^ (20) f: 

<D&mtfxm mm$<D*h) : vbc [m 3 ] ^m-r 
5 0 

[0 10 9] 

1 X D T) (2 0) 

i#ku mm*n?m&<D=ix h c g b c [r] 

^(21) tcVfi^XWM-fZo 
[0 112] 

c (2 1) 

tfxcn^&mmirz-kicx^xftoftm, Whs 

**\s—i/3isfrf£\,^m&<Dtemx~tbz> 0 ^rc, 2og 

H ^S^m^?§f4 0 0Wi^fBf«:, MSft«tt2 
0 0Jc<tSSS3S«fcJ:oTBSi\ »»»ft5 0 0^ 
2 0 0^6>o«HR*^*< twwn 

[0 116] mf#^*fJffl^S^^tc#^-5=r^ Hi, 
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mo t{R7£lstz.m^<D^* h (iB*l#BB<D = * h : C 
e [R] ) 1 1 4-C#»fc«i6^©* 

= * h : Cgb [R] ) ©filCe+Cgb 

[r] -e*3 0 '&%<n$\mMm(Dm&^&frz> 

l#BB0>3* h : C g [R] ) t. **r yZfS 1 1 6T* 

«e»*fT5*ffiJ£Ut»^<0 = * h (ifl* 1 = 
* h : Cg b c [R] ) fc, OOfDCg+Cg b c [R] 

[0117] *zx% »J^6 0 Of*. fflr#of»jffl^ffi 

<0^{C#^5=i^h (ii^l^cO^^ h : C e +C 

gb [r] ) &%(Ditmwm<nm^mfrz>^* v 

(ail»M«)3^ h:Cg+Cgbc [R]) ^ ^ 
H^^hCg+Cgbc [R] c^^^n ffir#<£>*ljfflflg 
e+Cgb [R] J:9bjev^»-frl^tt, * (22) ^ 

B K*NS1-£ yu-77^RLYb^OFF 
Ury/S 120) o 

[0118] IF Ce+Cgb^Cg+Cgbc THEN 

R L Y a = ON, RLYb=OFF (22) 
[0 119] tl»«R|ffl»« (mt}£:ttfrb<D 

ffiAtZbl ^{:»H^^hCe+Cgb [R] O 

'&m<ommmm <o»&K#a>a 30 

^hCg + Cgbc [R] iHSv^fcii, *t 
(2 3) {ct£o-t. wiiicoy ry^Atcat 

y u-x^-z^BlciMiS-r^y l/-77y^RLYb* 
ONW^ (^v-yy^S 1 2 2) 0 
[0120] IF Ce+Cgb<Cg+Cgbc THEN 
RLYa=OFF, RLYb=ON (23) 

[0121] (iu :^-en, *J»«6 o ott, y 

[0 12 2] £Lh^ ^SrtT*«&»^$tt"C^5»^0 40 
[0 12 3] b^*>X\ — J&fC. 5 s " AfcliS 

^Ttt, BkKSo^SsftsjBttmttotixJ: 9 fc»J l 0{g 
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[0124] «r*coMJHtt. El l (-TtMliv'^r 
-Mcasi^-cia, yu-x^r^f A^oN^f>oFF(c§] 

0, 2 0 0t£«»$ft6***a>e>, DC-A 

c-r 3 o 2 0B««i«flas:waiu y^^f 

3/fAOON/OFF^9M5(8i^ 
IS:ffl^TDC-AC>fy/<-^ 3 0 2<^ffiW#J»*tT 

[0 12 5] ep^, iac^tW^-f^m * 

-f, ftJ»lft6 0 0(1, *8Jp|««i2 0 0{C«tJte*tL5** 
A^ib, DC-AC-Y 3 0 2©ISt«l** 

(^ry/S12 4) . AftttfcWU £XT<om Y) t 

[0 12 6] mmU6 0 0tt\ «Lftir>-y-6 0(D 

*a»**»e>, fPm^^^Lft^ftfflffi : Fk [mo l/ 
s] «:Bt»U -toffi*^ af^r^Srffi^T, 
»«ft2 0 0(C*«&StlS***O}SSfiS : F h e s t 

[m o 1 / s ] SriSm-f £ 0 «*tf , 1 0 0 £ 

riftiiix+tf*fi*iHj ^-cs-r^-t-s^ ±fets^M 

Fhest [m o 1 / s ] fit, * (24) <D#D < iCfc 
5 0 

[0127] Fhest [mol/s] =exp (rk 
XS) / (TkXS + 1) XFk (24) 
[0128] :^T\ rk, Tk f^KcKSi 10 0 <D&tz 

[0 12 9] *j3, * (2 4) tt, \*>t>®Z>Wl'—Zfm 

[0130] Wd, »J«Wffi 6 0 0lt gLtH LfcTK^fflO 
*^IF h e s t [mo 1 / s] fC^fLT. r<7)7K^ft 

^^^2 o oicttiteSix, ^m?&2 0 0(C^o^ 

ntititzm&v* mnm&2 o o^tH^sst i f c 

[A] S; (8) ^riS^-r^r ^tc^oT^:^, -^co 
IS:DC-AC>f WW 3 0 2©ia««t : I in 
v [A] t~TZ> 0 IP*>, DC-AC^W<-^ 3 0 2i: 
ioT, K«S|.«tt2 OOd^lMSII inv [A] 

l«^l<:i:l:J:^ *»t»2 0om 
£tltz±.m7kmMF hest [m o 1 / s ] ^ifi^FJS* 

< mmtsinxftmztiz^tictez. 



(12) 
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[0131] Dc-Ac-r * 3 o 2<D&&mmm 

I i nv [A] J*, AffWt-tt, * (2 5) (DftKtCft 

I i n v [A] = F h e s t X (2X 

[o i 3 3] Mffl&6 o yu-^^ 

A, BCDON/OF Ftfcfl££, !JL/-777^RLY 
a, RLYbOON/OFFftfe, ^ft-etxflif&-r S 

(^f^s 126), ^tt, aBojs*. y u-* 

^OF F-CfeSftbtf Ufy^S 1 2 8) . y ^ 

A^ONj&^OFF^MI^pJLT 10 

£fc yi/-^^^tA^oFFtfe^ 75>o, y 

777^RLYa^ONt'fo^/j:P)^ Uf^SU 
2) , 11 U-^>f 5/fAOOFF/l^ON^(OMM 
£ff°TLT 5/7^S13 2) % m 3 iC^-f-fHffll/U— 

■ 3i:«11HP^- ^vSrifctt*., BLhT\ H!3^-r 

[0 13 4] [El 5 ^ y U— :y^A<7DON^ib 

OFF^^^J^^LSO^S^Jili^^-r^n— ^-y— h"C 20 

[0 13 5] y U — A(DON^^OFF^^0 
6 0 011 «i9]»#5 8S:9l»Ur, ^Sl0 0^ 

<otpm^^^«»s:flnh'rs (^7^ys 2 0 2) 0 & 

*JWffl6 0 Ote, mSCD^^y^S 1 2 4 <OAQf3®^ 

MkQMZtizm^ WMistiz>wi&m i m&i inv 

[a] jd^-^-c, DC-AC^y/<- ^ 3 o 2cofeH 30 

#j»*rfT5 Uf^s 2 0 4) 0 gp^ x mmue 0 0 

tt, Mli2 0 0^^>@MMl inv [A] (Cffl 

^i-^m^tQ^m^ ursisai-j: 51-, dc-a 

ie»ji:^e>Bf««piBaa*, »i»S6ooii, dc-a 
uy/W3 0 2ofiiSM»TU 

f-A^ON^^OFF^DMetWC, y ^ 
^fB^OF Ft&^ON— mY)&7LZ> (^75/^8 2 
06) 0 !Jl/-^^^fAWON^bOFF 
^©«*te«*r*T-r*. 40 
[0 136] rc^^(D^-f 5: h^i6l:^ 

-*% (Ei6{cjo^T, (a) ttefe«*i 0 ojc«-rsfBm 
^^o«»/fltji:ttii8ft*L, (b) fiyu-^^ix^ 

A£OON/OFF)Kl^L, (c) (iDC-AC-fy 
^-^ 3 0 2O@fttII invito tftM 

[0137] m 6 {c^-rx 0 ic, &sjs§ 100 — o»m 
dc-ac^ w<-^ 3 0 2<7)ig»j«m\ 

SEffil i n v^*<*o^Bff^B#fBSifl«^, y U- 50 
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5 0 

[0 13 2] 

) / K f c h (2 5) 

^^-A^rON^ibOFF(C^3^^x.5 0 
[0 13 8] rcoJ:9{-, !/^^yfA©ON^P> 
OF F— ©919 »X.&*K. DC-AC-f^-^302 

©tt*fW«*fr ^^f-^^ 1 0 0 ^<D%frm# 

W^^WM2 oo*c*5i^rii5Fjaft<ffl»Lr. 

[0 13 9] IU7^y AWOFF^ 

[0 14 01^1:, y l/-^-fiyfAOOFF^^O 

N^<o«j*«a3&sfFnrsnfcli*lc:W:, ^JW6 0 0 
tt, — £B#RH«{aft9 3£ *ttSBI2*5J:t/EI3lc:^"t*»J 

5c *1\ *d»SP6 0 0tt. SiW#5 8»l 
SfSl 0 0^<DUrfitfX(Dfem&ffl1&'tZ> 

^7 P S3 0 2) o *!lffl)gIS 6 0 0 ^3^;*^-/ 

1 2 4C0teSdSj»lJjgS^6»C % Uttj£*L3Btl 

mmmi inv [a] kx<5^t, ±i£L*:£H«<z>D 

C-AC-f W<— * 3 0 2 <DW>W$ffl'M&iT ? V? 
S 3 0 4) o tLt, fBrfT^©*«&BB*&^e>0f^B#PBl 
jUi&Lfcb, #JWffl6 0 0tt, DC-AC^fy/^^3 
0 2 (DS»JSI^*IT U DU-Ms/fAlrOFF^ 

^f)^f>OFF^Dftx.5 (^7y^S 3 0 6) o r 
5 L~C> y U-^^^fA^OFF^^ON^M^ 

[0 14 1] w(D#^<7J>^^^>^^— h^^8(C7n 
-To IH8(C4o^T, (a) fiefeKSil 0 0JC»i"StBTff 
^f^«>flMl&/flfihtt«*r^L, (b) fiy y^- 
AWON/OFF^M/TU (c) ttDC-AC^fy 
* 3 0 2 OiSimjfEffl: I i n v «r*r*-. ft*5. HS<te 

[0142] m 8 f-^i-ct 5 (-> 100 — (DfPrtT 

DC-AC>T ^ 3 0 20tftW*Ji»S:fT^\ lit 

ftflEI in v*s±#L-C#fcBf*l*IBaia«Jc, y 
iy^A£OFF^6 0Nt;igji9^X.3o 
[0143] lOi^l-, y U-^^^fA^OFF^ 
bON^©W0tft;LB*t;:, DC-AC^f^-^302 
<7>t&ITOJ^£fT 5 r i [C X V . ^Ktg 1 0 0 -COf^rti^ 

»^^«r*8l»«»2 0 ojc*3V^iS^FJ£ft< if IT, 



(13) 
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[0 14 4] SJLkRWLfcJ: *HJ6«^J:tLfi, 

m?&2 o o^^om^^ m^a^^m^^ 1 ? 

[0 14 5] *»Wtt±IBLfc*lfe«^*ll6*lll 
[0 14 6] D. ^TfcfiSJ : 

D-l. SJgfiSJl : ±IBLfcH^JtC*5^Tfi, ffiJffiHK 
6 0 011 yu^^fyfA, B&^*>*;tSBfc:W:, 

— ^wy u~^>r 7^oNtf:^i;ft Hfcfroy w 20 

y *4 -7fA^ONT\ «M*«tti2 0 OlC 
<t 5 § W%mz. ± o r# btitzmt) SrSUSrtWMM* 4 
0 0 tcMLTi^i^, «AA«fO«Jt^jBr 0 > 

fcvM»£- . ib«»ic. m^tt^b 

[0147] roJiBWttt, ffilUPfflS 6 0 0 H y 30 

[0 14 8] H9f4^O^0IJ^*3J-tS*iJWffi6 0 00 
^■rSOfatt, HI 2*5^^113(7)^/1— ^XDMtVtMx^ 

[0149] H9 tc^-r<t 5 ®mu 60011 m 3 

<D*Ty?S 1 2 6T«ttgI, DU-^^fA 
^ONT'fc'51'a (^75/^8136) (Z. H] 2©^r 

I inv [A] =FhmesX (2X 

[0155] ^<o&ott&i&m^^h\z.&*) x £9 
ffij;<, DC-ACM >v<— ^ 3 0 2 tf>g^@ScfiI I 
inv [A] Sr**6wt^t?#So 

[0156] D - 3 . *K>m<0&M9t : ±12 L^HJfiW 

-en sjMitt, femMMtzmt LxmiftttK m 
5 0 r^.t^i^t, *«wtta«sjci8iffl^rffiT**> so 
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Si f c [A] % fip*>, ^#<I£, iS^f^^S 1 

^tixmm^m^nt>titim^<DmMmm2 o oom 

(DC-AC^WW 3 0 2OIStIl) I 

inv [a] . bp*>, m^mmt. <d^^. ^<o 

^ (I f c - I inv) j&SLtVMKK t h «t 
5*»4r*J3&t-5 (^7^/3 13 8) 0 Kth 

d y i/^^^fA^ON^fc, yi/-7^^fB 

[0150] * It, i (I f c-I i n 

v) dsi#^lKthJ:^#^i^ gp*>. Mtft 

2 0 0<DMftnffi<Dm#:m. I f HgiPTffiffi I i n 

6 0 014. y ^-T ^^B^rONtCi-^ y-^S 
140), 

[0151] ^rtL^O^^Jl ©Jffl)^56 0 0(4. (5J 
[0 15 2] KOJ:p^MtT9:i(aoT, m% 

^^t^ 0 £fc. HISCD^s/ys 2 0 4"X?fir5ttW 
i8*»t-. Mli2 0 0CJ:^ll^ 

[0 15 3] D- 2. : ±1E Lfc3SJ60«K:fc^ 

Tte. 13^75/^8 1 2 4 i£:fc3V>"C* DC- ACM 
WW 3 0 2©IBt»«I inv [A] 
KS, ittir>-y-6 OCO^tb^m"Cfe5, WrfTtf^iffifiO 
IHMlFk^b, «»«»2 OOJC«j|&Sn-67k**S: 

J: 5 lcL"Ct>fiv\ ftJ® 

SB 6 0 0 fl -tOffSJffi :Fhmes [mol/s]^^ 
^ (2 6) t^oT, DC-AC>f>^-^302 
(OlUXf I inv [A] ^5<t9^t6 0 
[0154] 

) /K f c h (2 6) 

5o 

[0157] ^fc, *R3|Sfe?6lSa 7 0 0 lC**-j-S«R» 

V>, jffffl^^^fftSaSJpf^ 7^7 1 K, i-x/u 
[0 15 8] ^fd, ^P^CO^m^'^^^^H ^JS 
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[B2i Hio^mffi^^^^isjtsejffliSfise oo 
[ni4] 0iK33i*5«»«ffi2oo<&m*««fn f c 

fc»2K*»5 0 2 T-<D[H]ilX$AH r e c £ £>*@fli(ii#.£r 10 
[05] 1 !J l/-^^ A(D0N^f)0 F 

[06] HI H^4o(t5 y L X-Y ^^-AC0ON?5>bOF 

F^«3 0*^.sB<oek«»i o o^-rsam^oflt 

«/ffJh*«, yi/-^^A©ON/OFFtti, 
fci^DC-AC^y/^^ 3 0 2(D@11«I I i n 
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